Background: Congenital hypothyroidism is one of the most common preventable causes of intellectual disability. Most neonates born with congenital hypothyroidism are normal on clinical examination. Hypothyroidism in the newborn period is almost always overlooked, and as a result delay in management will cause profound neurological insult and mental retardation. Neonatal screening in Sulaimani city (center of Sulaimani governorate in north of Iraq) had started in 2013 for screening of Phenylketonuria, congenital hypothyroidism and glucose 6 phosphatase deficiency. Subject and Method: All neonates born in Sulaimani city including all hospital deliveries (both private and public governmental hospitals) in addition to the home deliveries that were referred to (Registration Bureau of Births and Deaths) during the period from January 1st to December 31st 2014 were included. Thyroid stimulating hormone was measured from heel prick blood samples obtained from neonates aged between 3 and 10 days. Neonates showing a TSH level of ≥ 5mIU/L were recalled to Sulaimani pediatric teaching hospital for confirmation of diagnosis. Aim of our study was to determine annual incidence of congenital hypothyroidism in the city. Results: Among 13050 neonates screened for congenital hypothyroidism, 75 (0.5%) were recalled (TSH, ≥ 5mIU/L). Congenital hypothyroidism was detected in 11 (14.6%) recalled neonates (incidence of congenital hypothyroidism in our study 1 in 1186 live births). Conclusions: According to this result, we concluded that Sulaimani city have high incidence of congenital hypothyroidism and in future, all newborn should be screened in this region including district areas. Duhok Med J 2017; 11 (2): 27-36.
hyroid hormone has a key role for normal development of the nervous system 1 . Since fetal life till 2 years after birth is deemed as a critical period for central nervous system which depends on thyroid hormone for its development 2 .
Congenital hypothyroidism (CH) is the result of hypothalamus-pituitary-thyroid axis dysfunction, which leads to reduction of thyroxin secretion, and consequently causes severe insult to the brain. Congenital hypothyroidism is categorized as either permanent or transient CH (PCH/TCH), 2 main etiologies suggested for PCH, the first one (85%) is linked to dysgenesis, including atrophy, athyreosis, and ectopic, and the second one (15% ) has hereditary basis (major cause is inborn errors of thyroid hormone(TH) synthesis), nevertheless the TCH is unknown. According to related investigations, TCH is resulted from a set of factors including; multiplicity (triple and quadruple), prematurity, low birth weight, and iodine The aim of this study was to find out the incidence of congenital CH in Sulaimaniya city.
PATIENTS AND METHODS
We did a retrospective study in Sulaimani Pediatric Teaching Hospital which started neonatal screening for all life births inside Sulaiamni city (which is center of Sulaimani Governorate) in June2013. From the total of 32055 neonates who were born inside Sulaimani Governorate and referred to (Chwarbakh Bureau for Births and Deaths) in Chwarbakh Street, 40.7% of newborns (13050 neonate) were from Sulaimani city and included in this study which extended from January 1 st 2014 to January 1 st 2015. Birth certificate are only issued from this Bureau after the completion of screening tests, so one can be certain that almost all newborn babies during this period were included in the study except for small number of children who were discussed latter in exclusion criteria . Demographic information, including data for age, weight, sex, maturity, parental consanguinity were recorded in a questionnaire.
Thyroid stimulating hormone concentrations were measured from blood sample taken from heel-prick by trained nurses for all newborn aged between 3 and10 days (all children included and no family registerd to refuse this test. Thespecimen were subjected to enzyme linked immunosorbent assay (ELISA). Babies were not included in the screening program: -Refugee babies from other provinces of the country, Syrians and Iranians.
-Sick babies who remain in hospital the first 2 weeks of life.
-Babies from districts and towns outside of Sulaimani city (target group was babies from Sulaimani city). At registration bureau Blood specimen were collected on a collection card (we used Whatman903 to collect the infant's blood on the pre-printed circles on the sample card) and all collected sample for that day were transferred to screening department in pediatric teaching hospital in a special container. In hospital using Neo-PKU Kit: Quantitative enzymatic assay of TSH in dried blood spots were performed. Blood TSH level of 5mIU/L is considered as the cutoff point. Neonates with TSH levels of less than 5mIU/L were excluded from further evaluation. However, neonates with TSH levels greater than 5mIU/L in filter-paper blood samples were recalled within 1 week for confirmation of CH by radioimmunoassay for TSH and T4 levels from venous serum samples. 
ANNUAL INCIDENCE OF CONGENITAL HYPOTHYROIDISM IN SULAIMANI
Primary CH was diagnosed if T4 levels were less than 111.11nmol/L and TSH levels were more than 10mIU/L.
RESULTS
A Total of 0 13050 newborns who were included in our study, 6690 were male (51.26%) and 6360 were female (48.74%), which mean male: female ratio of (1.1:1). Thyroid stimulating hormone value of 5mIU/L was considered as cut value for recall for further investigation in hospital, From all screened newborn 75 (0.5%) of them have a TSH of >5mIU/l, of which 42 were females, and 33 males giving a female to male ratio of 1.3:1. Distribution of the TSH level in these 75 cases were as follows: 64 cases (85.33%) from 5-10 mIU/L 4 cases (5.33%) from 10.1-20 mIU/L 2 cases (2.66%) from 20.1-60 mIU/L 5 cases (6.66%) more than 60 mIU/L Only 70 patients recalled (5 cases were lost because of not responding after recalling, their TSH level were between 5-10 mIU/L). Second heel prick blood sample results revealed that only 11 patients had TSH level more than 10mul/l and diagnosed as CH, of which 6 were females, and 5 males giving a female to male ratio of 1.2:1. Distribution of the TSH level in these 11 cases were as follows: 2 cases (18.18%) from 10-15 mIU/L 3 cases (27.27%) from 15.1-20 mIU/L 1 case (9%) from 20.1-60 mIU/L 5 cases (45.45%) more than 60 mIU/L Regarding parents of cases which were diagnosed as a case of CH: three of them had consanguinity positive, no one had history of drug use during pregnancy or exposure to radiation.
One premature and ten full term, one had family history of CH, the annual incidence of CH in our study was 1 in 1186.
DISCUSSION
The annual incidence of CH among neonates in Sulaimania city has not been determined in past , but this study shows that the estimated incidence is 1 in 1186 live births which is considered high incidence region compared to other countries as the incidence of CH varies throughout the world, but the worldwide reported incidence is 1 in 3000-4000 live births 22 The CH re-call rates also vary from 0.16% to 3.3% among different countries in which the screening programs were performed between 3 and 5 days after birth 29, 30, 31 . In the present study, the recall rate was 0.57%, the recall rates in other studies conducted in Italy, the recall rate measured on the basis of T4 levels was 2.5%, while that measured on the basis of both T4 and TSH levels was 0.11% 38 , these huge differences in recall rate for newborn screened for congenital hypothyroidism mainly depends on either T4 level or both T4 and TSH measurement done for screening and also depend on time of taking blood sample as in studies in which most of samples are taken during 3 rd and 4 th days of life will have a high recall rate because of larger number of newborns with transient hypothyroidism will be recalled. In addition the cutoff point for recall is detrimental, the lower the cutoff point of TSH level; the higher the recall rate. The female: male ratio for CH varies in different countries and is reported as 6:1 in Estonia, 3:1 in Saudi Arabia, 1.2:1 in Japan and as 1.4:1 in the eastern part of Iran 39,40,41, 42 . Results of most screening programs also suggest a female preponderance for CH, approaching a 2:1 female to male ratio 43. In our study female to male ratio was 1.2:1.The differences in prevalence and in female/male ratios may be due to differences in prevalence of consanguineous marriages and to differences in frequency of undiagnosed family history of CH, as reported also by Castanet et al 43 . Again, the preponderance of CH in females might be due to undiscovered genetic factors, perhaps linked to autoimmuity, which is usually more common in females 44 .
Several studies have shown that CH is more prevalent among Asians than among non-Asians. Rosenthal et al. performed a study on the prevalence of CH among different races, nationalities, and small communities, particularly Muslims and Asians, in the United Kingdom 45 . They found that the incidence rate of CH among Asians was 1 in 918 live births; our results were closer to this value than they were to the incidence of CH in non-Asians (l in 3391 live births). They attributed this high prevalence of CH among Asians to increased rates of parental consanguinity 43 .
In conclusion, the annual incidence of CH in the present study is similar to the incidence in the nearby countries. This study might be used as a Pilot for introducing a national neonatal screening program for CH in Iraq as it can be conducted in hospitals following an intensive training course for doctors, nurses and laboratory personnel. 
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